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ABSTRACT 

The purpose of this stady was to gather evidence 
relative to the proposition that aatching (recognition) perforsance 
for A-B pairs following an anlearning paradigs cannot be nsed to 
infer associative loss. The alternative was to assnae that Batching 
perforaance is based on frequency infortation which is independent of 
associative inforsation. The A-D and A-Br paradigas were nsed, and 
the expected difference in aatching perforaance was foand. This 
difference was correlated with a difference in the precision of 
frequency inforsation for A-B pairs as would be expected if frequency 
aediated aatciting perforaance. (Author) 
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The purpose of this study was to gnthor evidence relative to the 
proposition that rnatching (recognition) performance for A-B pairs follow- 
ing: an unlearning paradigm cannot he used to infer associative loss. The 
alternative was to assume that matching performance Is based on frequency 
Information which is independent of associative information. The A-D and 
A-Br paradigms were used^ and the expected difference in matching perfor-- 
mance was found. This difference was correlated with a difference in the 
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precision of frequency Information for A-B pairs as would be expected if 
frequency mediated matching pv»: formance. 
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Associative lrf>8s In Unlearning: An Alternative Explanation 
Benton J, Undenrood and Charles S. Reichardt 

iU>8 tract 

The purpose of this study was to gather evlde! 'le I'elatlve to the 
proposition that oatching (recognition) perfora»nce for A-B pairs 
following an unlearning paradigm cannot be used to inf«r asscMilative 
tc<«f;. The alternative was to assume that matching performance is based 
on frequency Information which Is Independent of associative informa- 
tion. The A-D and A-Br paradigms were used, and the expected difference 
In matching performance was found. This difference was correlated with 
1 difference in the precision of frequency Information for A*B pairs 
as would be expected if frequency tt^dlated matching performance* 



AHBoclatlve Losh In UnhMrnin^: An Al ternat ivtf Explanation 
Bt^ntcn J. Undt^rwood and i.liarU'fi S. Reichardt 
Northwestern University 

The meim^ry system may be viewed as a biological syst^* When 
viewed in this manner, the system is seen to consist of both anabolic 
andcatabolic processes « Ttte anabolic or building processes are c<Mmoflly 
referred to in behavioral language by use of the generic tenii« learning* 
In format ior concerning evi»nt8 tn the envlroniwnt are continually coded 
and stored (learned) » and this Information may serve as a basis for at 
least short •term adaptive behavior. Although there is no evidence 
that the metwry system has storage limits^ it appears that catabol Ic 
or destructive processes are continually eliminating information fr<m 
the system* In bt-havforal language, this is called forgetting* It is 
not uncommon for theorists to assume that there is no loss from storage 
t»f ct>dcd itifornjat itr.;. Tht* so-called forgettingt they may assert , 
represents a loss l;i the capabilities of the system to find the coded 
information; or a loss In the capabiH lo retrieve Information. 
Nevertheless, even this radical position accepts a functional loss of 
some kind within the systtMiu 

The experimental sttufv of t'orKetting is concerned with the 
factors responsible tor M . |u tny area of experimental inquiry » 
grt^at value is attacht^d tt» procedures which will magnify in amount over 
a given time period tlu- crftfca! phenomena under investigation. The 
use of the fruit fly in the* study of genetics has prospered because 
many generations can be compressed into a relatively short time span. 
In the study ul tijrKeltitig, the phettuinena known as retroactive inhibi- 
tion and proactive inhibition are of just such nature in that there is 



a marked acceleration of th« c^^tabolic or destructive processes of 
Hteroory. The paradigms producing these two phenomena may be viewed as 
repr«*Henting the paradigms of all forgetting, matter how slowly that 
forgettif^ occurs. It is assumed that If the processes underlyii^ 
prtvictlve and retroactive inhibition are understood, %re will, ipso facto , 
havt' a behavioral understamllng r.f alPcatabollc processes involved in 
the functioning of the jncriM system. 

The present report l« concerned with retroactive inhibition. In 
particular, It Is concerned with the basis for the loss defining retro- 
active Inhibition. Two critical facts are germane. First, it has been 
shown that very huavv lotises of acquired verbal material can be produced 
in a few minutes by nqulrlng the subject to learn conflicting associa- 
tions. The paradism Js commonly called A-B, A-D, in which the learning 
of the conflicting association A-D, foUcmlng the learning of A-B, 
results In a heavy loss of A-B, This loss, when measured l^edlately 
after A-D learning, by a spt-cUl procedure called modi fied-modif led 
free recall (MMl-Tt), is calltftl unUaruing, and i^en so raasured probably 
rtfpresijnts the entire Ions called retroactive inhibition. I.e., the 
measured unUarnlng fn this cast? Is equal to retroactive inhibition. 

The s<?cond critical pr»lnt Is that the evidence seems to indicate 
beyond reasonable doubt that fu this A-B. A-D paradigm the loss will 
be observed only whfn the sttbject Is required to recall or retrieve 
the response terms (B) of the first task. The loss is minimal in 
amount, and sometimes not present, witen the subject Is required only 



to mtch thtf Htimulus terms (A) with the res{»onse terms (B) when both 
ate provided him. This haiB led to the interpretation that associative 
Information (the association between A ami B) has not been lost as a 
consequence o( having learned the Interfering associations* Hore 
Hcnerally^ it is said that processes tested by recognition (as exempli* 
fied by the matching task) are not impaired by the interference paradigm; 
only the capacity to recall Is impaired. 

In a previous technical report (Underwoodi ZiniTOrmany & Brown, 
1973) t expt^r ijnents Wfti* Ti-ported whfch in general confirmed the above 
genera lizat Ions » aUhoush In om^ study no retroactive inhibition was 
observed (for reasons which are siilt not understood)* Nevertheless^ 
Lhv conclusfon that unliarnhH^, doc.. n**t involve an associative loss is 
a difficult one to fit into a theory concerning the consequences of 
inter fere nets and at ihv same tlnn* retain S(me degree of theoretical 
consistency. There are two reason.^ which are particularly pertinent 
in this context. First, Jn niMflur lnrerfcrenct? paradi^n, results have 
been prtnluced which lead |4> thv iouciuslun that unlearning Is represented 
hv a !i>sB in the Intu^riiv (H flu* assoc iat ions« This paradigm Is 
conmionly cal It^d A-*U% 'Uu* iwu sticttsHive lists have the name stimulus 
terms and thv satw rfspoosi* tirm.s; i hey are t; imply paired differently 
in the two llsts» Thin p^iradt^m pr<>duces an associative loss when the 
matching (recugtil t ion) l.iKk is tistnl ia ansesH the loss in exactly the 
HMuv iiutniicr as in ihv A-f> paradiK^" ««^ described above (Postman & Stark, 
IVbV)^ No satislat ti)ry Liuoriuical account has been uftcred of why 



associative loss should occur in one paradig» atul iwt in the other. 
Even if it is accc^pted that a sn^ll assc^iatli^ loss s^y occur in the 
A-D paradigm (as has been reported in some investigations) » the quanti- 
tative difference in the ^>unt of loss beti#een A*Br and A-D Is a 
matter of theoretical concern. 

The second reason for being concerned about the presumed lack of 
associative loss in the A*D paradigm is that the acceptance of the 
statement at its face value runs into a contradiction. It was pointed 
out earlier that for the A**D paradigm^ unlearning is found in the in-^ 

ability of the subject to recall the B terms when the A terms are 

r 

afforded him. Based upon the grounds that recall or retrieval must 
necessarily involve associ/<t ionsp why should not the associative loss 
also be present when the recognition test is used when the subject 
is asked to pair the A and B terms appropriately. One resolution that 
has been offered is to assimie that a very *Wak^* association is sufficient 
to mediate correct recognition wherean a strong association is needed 
to produce recall* This position assumes an associative loss in the 
A'^n paradigm but uses strength as an auxiliary explanatory notion. 
This seems like a very reasonable solution to the problem. But, recent 
work has called into question tite idea that the association is funda- 
mentally involved in recognition deci^ions^ We will now turn to this 
work^ following which a statement of the problem for the present re* 
search will be developed* 

The evidence of import ance is the fact that differences in the 



strtMigth of associations between words in a pair has little If any 
consequence on recognition of {>airs of words (Unden^KKl^ 1974), 
Strength in this case refers to nomuitive associative strength as 
measured by word-association procedures^ with experinHfntal frequency 
held constant* If a highly associated palr» e^g.t spool'* thread , is pre- 
sented lor study once^ thv i-rrors In recognition will be as great In 
nutnbiT as when there wan tto initial association between the wordSt e.gt^ 
spiH»l-icv ^ Thlp suggest s the possibility that the failure to find 
aHj«oc£atlve unlearning by recognition procedures results fri^m the fact 
that associative Informat - is not critical for recognition decisions* 
If this is the case» the. recognlt ion procedures which have been used to 
read) conclusions about associative unlearning are singly inappropriate 
procedureH for reaching Ciiis conclusion* An alternative approach Is 
needed « The one to be pursued here is to offer an alternative account 
of recognition tesm* iHic that does not involve associations and assocla* 
tive strength* and then see if the cotisequences can be supported » 

Without belaboring* tUv imttter^ we may assert that a considerable 
amount of evidence* { nd icates that frequency information is fundamentally 

fnvolvi^d in reio^ttftiuM ifecfhions^ both for the recognition of individual 
I 

words and for tne recognition t>l pairs of words (Underwood^ 197A), Let 
Its c'xamiue this tht'orv in sei* how it might account for the appropriate 
pairings ot A-^B whiMi a switching test is given following the learning of 
A-f). Tht* two wt#rds in eacft pafr in the list will have, as a consequence 
if\ tht original! Uarnho. ft i.i5?»» pristMit at ion in memory in terms of 
jo I fit frequency. To sav this am>Mter way» it may be assumed that the 



two wurdB as a unit have frvquc'm^y represenCation In tmwoxy^ On the 
recoKnitlon test the subject arranges the woftis in pairs according to 
joint or pair**unit frequency. If it is assimed that A^D learning 
It^aves such information incuct^ the matching i#ould be expected to be 
carried out without errors • 

It might seem that this approach merely mibstitutes joint or 
unit frequency information for an association^ However ^ other results 
given in a technical report (Ualbraith & Underwood » 1973) showed that 
associative inforntation and frequency information can have quite 
independent representation in memory « and that the subject can use 
these two types c^f * n.'"orinat ion independent ly^ depending upon the 
demands of the task^ Given these facts, it seems reasonable to pro- 
pose that the matching task on A-B following A-D learning involves the 
use of frequency information and not the use of associative information. 

Direct tests of the above propositions have not seemed possible. 
The theory presumes that the procedure used to produce unlearning in 
the A-D paradigm leaves thv frequency Information of the A-B pairs 
intact* But it also assumes that frequency information is used by the 
subject in making his reco^nft fon decisions. Suppose that the subjects 
in a control group (learf)in^ A^B only) were asked to make frequency 
Jud|^ -Its of A-B pairs foUowfnK the learning of the llst^ and the sub- 
|ects in a group fiavtng A*l) In addition to A-B were asked to make the 
satt^ decisions, if the ludgments were equally precise » it would indeed 
suggest that the A-B frequoficy Information following the learning A-D 



was intact, It was judged to be far better, however, to use a situa- 
tion in i^ich recognition perfontiani.^ was expected to differ. If, in 
such a case^ it could also be shown that there were corresponding 
changes in frequency information, the theory would receive itullrect 
support « It would notf unfortunately, **prove** that the subjects used 
frequency Information In making the recognition decisions. 

It was pointed out earlier that a true so-called associative loss 
is demonstrated by the matching test for A^B in the A-Br paradigm. 
Viewed in terms of frequency theory, this n^ans that for this paradigm 
there is a loss or distortion of the frequency information for A-B. 
Therefore, it must be predicted by frequency theory that the frequency 
information for the A^B pairs will be less precise when the A*Br para* 
digm is used than when the A-D paradigm is used. The present experl-* 
mt*nt tests this expectation* 

For all groups, the A-B pairs were presented for learning In a 
continuous task, with different pairs occurring with varying frequencies. 
The second list was presented by the usual dlscrete**trlal method* Fre- 
quency Judgments were then reqtiested. It was also necessary to employ 
other groups to measure unlearning by recall and recognition to be sure 
that the typical findings for the A-*D and the A-Br paradigms were pre- 
sent when the cont Imjous-presentat ion ti^thod is used in A«B« Therefore, 
two groups were f^iven MMFR and matching tests« 

Method 

Lists > The lists consisted of 12 pairs, with the A terms being 



four*letter nouns» the response terms two-syllable adjectives* The 
continuous paired-associate task used for the presentation of the A^B 
pairs consisted of 96 positions, i,e., 96 pair presentations* There 
were two pairs at each of six frequency levels; 3» 5» 7« 9, 11, and 
13* This variable will be identified by these nusai>er8» although it 
must be clear that the possibility of the subject correctly anticipat- 
ing a response term occurred only after the first presentation* There- 
fore, the numbers of possible correct responses were 2, 4, 6, 8, 10, 
and 12* The positions of the successive occurrences of a pair were 
determined roughly by dividing the 96 positions into blocks the size 
of which was determined by the number of presentations* For example » 
a pair presented five times occurred once within each successive fifth 
of the 96 positions* However ^ this plan was restricted by first assign- 
ing each pair once to the last 12 positions (84-96) in the list* This 
method of distributing the occurrences of an item necessarily results 
in an inverse relationship between the length of lag betireen occurrences 
and number of occurrences* 

Since the second lists were to be presented by the usual paired- 
assoeiaLe procedure using discrete trials (one blank space betiwen 
each trial), it was decided to use such breaks in the continuous task 
in order that context differences would not be present which might 
rt^uce unlearning. Therefore, a break was inserted in the A-B list 
after each 12 positions* 

The pairings of thi^ A and B terms was carried out randomly sub- 



Ject only to the restriction that the two words in a pair not have the 
same first letters* Three forms were constructed, and across the three 
forms the same pair was never used at the same frequency level* There- 
fore^ a given frequency level was represented by six different pairs. 

The A*D and A- Br lists were formed by randomly assigning words to 
rite stimulus terms, aaain following the rule that the initial letters 
of the two words not be the same. Of course, for the A-Br list, it 
was also necessary to assign a different response term to a given 
stimulus from that used in A'-B* 

Procedure and subjects . Anticipation learning was used through- 
out, with a 2:2-sec. rate. For A-B learning the subjects were instructed 
that whenever they recognized a stimulus term as having been presented 
earlier, they should try to give the appropriate response. Following 
A-B learning, the instructions indicated the slightly changed nature of 
the presentation for the second list. The A-D and A-Br lists were 
presented until the subject correctly anticipated all response terms 
on a single trial, and then eight additional trials were given. The 
subject was informed that he was to be given trials beyond the point 
at which he could get all responses correct. 

Two groups, one for ench paradigm, were given an MMFR test imme- 
diately after second-list learning. The stimulus terms were listed in 
alphabetical order, with two blank spaces after each. The subject was 
instructed to insert the correct response from the first list in the 
first blank, the correct response from the second list in the second 
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blank. Thf instructions urgtd guessing If the subject vas in doubt. 
After the completion of the MMFR test, a matching test for the A-B 
pairs was given. The stimulus terms were listed on a new sheet, with 
a blank after each, and to the right were the 12 response terms. The 
subject was asked to fill in each blank with the appropriate response 
term. 

For the other two groups (one for each paradigm), judgments of 
frequency were requested. For each A-B pair, another pair was formed 
by using the response term from the other pair In the list that had 
been givfn equivalent frequency during A-B learning. Thus, if gang - 
y^rba I and code-yonder had been presented three times In A-B learning, 
on the test these two pairs occurred along with gang^vonder and code- 
verbal. Thus, each word in botii the correct and incorrect pairings had 
been presented an equal number of times in A-B, but in only two of the 
four pairs had the words occurred together and thereby could be expected 
to have a joint or unit frequency. The 24 pairs were randomized on the 
test form, with a blank after each. The subject was instructed to place 
a number In each blank to represent the number of tiroes that the two 
words had occurred as a pair In the first list. The Instructions fur- 
ther informed tfie subjtct that If the two words had not been presented 
together, a value of zero should be inserted In the blank. By these 
instructions a subject was required to fill In each blank, but he was 
not required to fill In only 12 blanks with a number above zero. 

The four groups each consisted of 30 college students, 10 to each 
of the forms used for A-B learning. They were assigned to conditions 



and to forms by a block-randomized schedule* 

Results 

A-B learning . The mean total nuo^er of correct anticipations 
for the four groups on A-B varied between 48.4 and 54.3 (out of 84 
possible). An analysis, which included forms, and also treatn^nt 
differences to occur after A-B learitingt shoved no reliable effect 
except for one interaction with forms. The Interpretation of this is 
not clear since subjects and forms were confounded. 

An examination was made of the number of correct responses given 
on eacli of the first two anticipation trials as a function of total 
trials the pairs were to receive (3, 5, 7, 9, 11, 13). Th^ two pairs 
at each frequency levt»l were combined , and since there were three 
forms ^ each frequency U*vcl was represented by six different pairs. 
Figure I shows the mean values. It is seen that there were systematic 
differences on the second anticipation trial as a function of the fre- 
quency levels. As pointed out earlier, lag between occurrences was 
invtrjjely related to frequency ♦ The relationship with lag was con- 
tinuous from 3 through II presentations, but was obviously reversed 
for pairs presented 13 times. A part of the performance on the pairs 
with a frequency of 13 seems to have been due to the fact that one of 
the pairs presented 13 times was presented as the first pair in the 
list, resulting in a primacy effect. However, this will not account 
for the entire effect since performance on the other pair presented 13 
times wns higher thnn for pair?? occurring 11 times. 

Although a small lag effect might have been anticipated^ a varia- 



-12- 



tlon of from 607 to 227, (second anticipacion trial) vas quite unex- 
pcicted* These lag effects were not the concern of this stwty, but 
their Implications for it must be pointed out. In effect, the differ* 
enceH in levels of learning attained as a function of the different 
luvels of frequency actially presented are blunted by the lag effect # 
Of course, across all trials of A-B, there is a clear correlation be- 
tween number of anticipation trials and number of correct responses. 
On the last occurrences of the pairs, the percent correct anticipa- 
tions were 60, 71, 79, 84, 83, and 90 for the 120 subjects for the 
pairs presented 3 through 13 times, respectively. The relatively poor 
performance on t!ie second :2nt icipat ion trial for frequency •level 11 
seems to be reflected also on the last trial* In short, the evidence 
suggests that performance differences as a function of frequency Inputs 
n*ay have been attenuated by lag differences* 

A-D and A-Br learning * The second list was presented until the 
subject achieved one perfect trial, and then eight additional trials 
were added. The mean total trials was 19.75 for the two groups given 
A-Br, and 16.24 for the two groups given A-D, F (1,108) « 11.19, 
£ < .01. The two groups within each paradigm did not differ reliably^ 
The better performance under A*D than under A-Br Is as normally found, 
although it Is not known whether the two second lists were or were not 
equal In difficulty. 

MMFR and matching . The ^WFR and matching scores are shown In 
Ftgurt* 2, expressed in percentages. For the WIFR test, about 407. of 
the A*B Items were lost, and this was essentially equivalent for both 
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FIk* I* First- and second^trial performance for A-B pairs which were given 
the frequencies shown along the baseline^ The differences in per- 
formance are believed related to the lag between Buccesnlve occttr- 
rences of the pairs^ since lag and frequency were inversely re- 
lated. 
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paradigms. It can be seen Chat there is considerable variation in the 
means, particularly for the A-D paradigm. An analysis shoved that the 
number of A-B trials was the only reliable source of variance, £ (5,270) 
2.46, £ < .05, but the lack of any systematic trend does not allow a 
meaningful interpretation. In a further analysis, the scores for 3, 5, 
and 7 A-B trials were combined^ as were those for 9, 11, and 13 trials. 
No source of variance approached statistical reliability. It is fre- 
quently found that unlearning, as measured by >B!F1l is greater in the 
A-Br paradlsm than in the A-D paradigm (Postman & Stark, 1969). This 
was obviously not the c«istf here. Whether this was due to the nature of 
the inputs in A-B or to sof.^e other factor is not known. 

On the matching test, performance for the subjects having the A-Br 
paradigm did not improve ovc*r the performance level shown on (fifFR. The 
subjects given the A-D paradigm, on the other hand, showed a sharp 
increase in the number of correct responses fr«n MMFR to taatching. The 
only source of variance which was reliable for the matching test was 
paradigm, F (1,54) = 19.59, £< .01. Without a control group (having 
only A-B) it cannot be determined whether the matching performance for 
the A-D paradigm Involves a loss. There Is likely a small loss which, 
according to the usual Interpretation, means an associative loss. How- 
ever this may be, the critical finding Is the wide difference in the 
performance levels for the matching test for the two paradigms. It 
Is this difference which, according to the theory developed In the in- 
troduction, rt'flccts a U f f fi-rt ncf in available frequency information. 
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Frgquencv Judgments , Several neasures of frequency infonaa- 
tlon for A-B pairs will be considered. It will be remenbered that In 
addition to the 12 intact A-B l>alrs for iHilch the subject was requested 
t- assign values representing frequency of presentation* 12 additional 
pairs were present consisting of nispalrlngs. As pairs, these latter 
12 items should have been assigned values of «ero for correct respond- 
ing. The mean frequency Judgments at each frequency level (including 
the zero level) are shown in Fig. 3, It Is first noted that discrimina- 
tion of the zero pairs from all others is quite good, although positive 
values were assigned to BOtae of the pairs. We will return to this 
matter shortly. Overall* for pairs with positive frequencies, the 
nature of the relationship between presented frequency and Judged fre- 
quency conformed in general to previous findings, namely, that the 
lower frequencies were overestimated, and the higher frequencies were 
underestimated (Underwood, Zlnanerroan, & Freund, 1971), However, the 
magnitude of these effects Is far larger than usually found in that 
there Is a minimum amount of discrimination across successive frequencies. 
Nevertheless, statistically speaking, there is an upward slope to the 
lines. With the zero items omitted from the analysis, the effect of 
A-B frequency was reliable, F (5,270) » 8.61, £ < .01. Neither para- 
digm, nor the interaction between paradigm and frequency, yielded 
reliable differences. 

The variability ot Judgments around a given frequency level 
would reflect dif fervncfs In the precision of frequency information. 
For each Judgment made by a subject on the 12 items with A-B frequency. 
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a difference score was determined* this difference score representing 
the discrepancy between the true frequency and the judged frequency. 
The standard deviation of these 12 differet^e scores was used as a 
measure of variability. The mean standard deviation for the subjects 
in the A-Br paradigm was 4.48, and for the subjects in the A*D para* 
digm* 3.58, F (1,54) * 7^86, £< .01. By this measure, therefore, 
learning A-Br produced a greater dlstrubance in frequency information 
than did learning A-D. 

It will be retiKfid>ered that the subject was free to assign posi- 
tive values to as many pairs as he chose, although 12 such values would 
be proper. Actually, the mean nunrii>er of assigned positive values was 
close to 12, being 12.07 (standard deviation » 1.52) for the A^D para*- 
diRin, and 1U30 (standard deviation • 2.38) for the A-Br paradigoi, 
F (1,58) ^ 1.21, £ > .05. 

tfe may ask about the number of hits when a hit mans assigning 
the true frequency to a pdir« It was quite apparent that som sub«^ 
Jects assigned only all even nund>ers in recording theiif judgments. In 
order to eliminate this bias in calculating hits, a hit was defined as 
assigning the true frequency or assigning a frequency within one of the 
true frequency. The mean number of hits for the subjects in the A-Br 
group was 2.23, for those in the A-D group, 3.57, F (1,58) « 10.67, 
£< <.01* If the scores for each subject were expressed as a percentage 
of hits per nun^er of positive values assigned, the difference between 
the two groups (2V.47. vcrsuM :>0.57.> was still reliable (F«6.53). 
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It might he anticipat-si that mlaaea (asslgnliig a «ero to a pair 
that was presented tn A-B learning) and false alarms (asalgnlng a 
positive value to a aero pair) wuld be reciprocally related In that 
only one of the tw> pairs with a coflswn stiiaalua would be assigned a 
positive value. In fact, this vas not always true, so the two measures 
have scnne independence. The lubjects in the A-Br group had more misses 
than those in the A-D group. The means were .90 and 2.33, F (1,58) » 
8,88, £< .01. The means for the false alarms, on the other hand, did 
not differ reliably, being for A-D, and 1.77 for A^Br (F » 2.48), 

In suimnary: most of the measures of frequency information 
indicated that this Information was more seriously disturbed for the 
subjects having learned A-Br than for those having learned A-D. It 
might hv suggt>sted that the measures on which differences were found 
must necessarily be highly correlated and therefore only a single nwa- 
sure should be reported. Soiwwhat unexpectedly, it was found that 
these measures were not highly correlated. For example, the staiMlard- 
devlation measure and the hits measure i*ere negatively correlated (as 
would be expected), but the values were only -.37 atid -.31 for A-D and 
A-Br, respectively. The evidence leads to the conclusion that the 
frequency Information for the A-D paradigm was less disturbed by the 
second-list learning than was true for the A-Br paradigm. 

Discussion 

The experiment has shown unlearning for A-Br and A-D when measured 
by M<FR. Wlien ^MFR was followed by matching, performance under the 



A-D paradigm incr^afted markedly, while no change occurred In the per- 
formance on the A- Br paradigm. The logic of the experls^nt required 
this expected outcome. Given this outcoro^ the question vas whether 
differences in frequency information would be found for the t%ro para* 
digms. The evidence provided a positive answer # The iinpllcatlons of 
these findings are Indirect with regard to countering previous conclu- 
sions that there is little associative unlearning In the A-D paradigm, 
and a considerable loss In the A-Br paradigm. The indirect nature of 
the reasoning will be reviewed. 

First ♦ it is assumed that pair recognition is primarily based on 
frequency information as opposed to associative information. Second ^ 
it is further assumed that a matching task is a recognition task^ and 
that the correct matches can be made on the basis of frequency informa- 
tion without resort to associative Information. It follows that the 
ability of the subjects to make correct matches of A-B In the A-D 
paradigm results from the fact that the frequency Information is not 
seriously disturbed; the inability to make the matches in the A-Br 
paradigm is due to the disturbance of frequency information produced 
by the learnlnf of the second list. This Implies that the possibility 
remains that there is associative unlearning|> perhaps of considerable 
magnitude; the matching test may simply be an inappropriate technique 
for determining associative loss. 

The argument assimies that the critical frequency information 
Involved is the joint or unit frequency of the pair. That such fre- 
quency could have representation in meimiry is indicated by the rela- 
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tively saall ntunb«r of false alarms, particularly for the A-D para- 
digm. All words on the frequency- Jttdgln^ test had a heav> situational 
frequency, but only appropriately paired words had a high joint fre- 
quency. In effect, if a pair had a Joint frequency greater than zero, 
the correct matches could be nac'e, and it is of small consequence 
whether or not differences in joint frequency could be disci iminated. 
This means that when the A-B list is presented for learning in the 
usual fashion (where all A-B pairs receive the same input frequenc>), 
the discrimination between correct pairings and incorrect pairings 
could readily be made on the basis of joint frequency information. 

The evidence indicated a difference in the integrity of the joint 
frequency information for the A-B pairs in the two paradigms. Is it 
possible to translate this difference In a way that would account for 
the difference in matching performance for the two paradigms? We have 
not discovered a meaningful way to make such a translation. In retro- 
spect, it seems that such a calculation might have been made had a 
forced-choice frequency test been used, the forced choices being be- 
tween the 12 sets of two pairs each which had a common stimulus term. 
The difference in number of errors should reflect, in at least a pro- 
portionate manner, the differences in matching perlormance. 

The indirectness of the arguments advanced in this report must 
again be emphasized. We have concluded only that the outcoiMS of the 
experiment are compatible with the idea that frequency information is 
used in the matching test, and that, therefore, matching tests do not 
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necessariiy implicate associative loss. An obvious contrary argun^nt 
could be advanced, namely, that there is nothing In the present data 
v^lch denies the possibility that the matching performances were laedlated 
by associative Information and not by frequency Information. This Is 
correct; to accept the position that frequency Information is funda- 
mental In Che matching performance requires the acceptance of data from 
other areas vhlch suggest that associative strength is not io^ortant 
in recognition decisions, but that frequency Is. 
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